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ABSTRACT 
A  correlated  autoradiographic  and  biochemical  study  of RNA  synthesis  in  the 
nucleoli of chinese hamster ovary cells has been made. Quantitative analysis of the 
labeling indicates that the fibrillar ribonucleoprotein (RNP) component is labeled 
faster than 80S RNP and 45S RNA molecules, but approaches simultaneously a 
steady-state 3H to  1,C  ratio or grains/,m 2 after 30 min of [SH]uridine incorpora- 
tion.  On the  other hand,  the  55S  RNP,  the  36S  +  32S RNA, and the granular 
RNP components have the  same kinetic  of labeling  with  [aH]uridine.  These  re- 
suits suggest that the fibrillar and granular RNP components of the nucleolus are 
the ultrastructural substratum  of, respectively, the 80S RNP (45S RNA) and 55S 
RNP (36S  +  32S RNA). The possibility that precursors to 80S RNP exist also in 
the fibrillar region of the nucleolus is strongly suggested by the rapid labeling of the 
fibrils on the autoradiographs. 
It is generally  admitted  that the  synthesis  and 
assembly  of mammalian ribosomes  take place  in 
the nucleolus (15). Biochemical studies have shown 
that  ribosomal  RNA pi'ecursors  exist in  the  nu- 
cleolus  as  ribonucleoproteins  (RNP)  which are 
direct precursors of cytoplasmic ribosomal subpar- 
ticles  (8,  20,  22). These  RNP  particles  can  be 
visualized  by electron  microscopy in  the  form of 
fibrils and granules  which are sensitive to pronase 
and ribonuclease  (9) and can be labeled selectively 
with [SH]uridine (6). 
Essentially,  two  different  RNP  particles  have 
been described  in  isolated  nucleoli: an  80S  RNP 
containing the 45S RNA, and a 55S RNP contain- 
ing  the  32S  RNA  (20).  A  rapidly  labeled  low 
molecular weight population  of RNP has also been 
reported  (2). 
Since pulse-chase experiments  have suggested a 
precursor-product  relationship  between the  fibril- 
lar  and  the  granular  ultrastructural  components 
(5),  it  has  been proposed  that  newly synthesized 
preribosomal  RNA first  appears  in the  nucleolar 
fibrils as a low molecular  weight RNP, eventually 
to be completed and associated with more proteins 
to form the 80S RNP particles  (2). The nucleolar 
granular component could then  be the ultrastruc- 
tural  substratum  of  both  80S  and  55S  RNP 
particles  or only the latter. 
In  order to  assign  an  ultrastructural  compart- 
ment  to  each  RNP  and  RNA  molecule  in  the 
nucleolus, we compared the incorporation  of RNA 
precursors  in  both  the  ultrastructural  and  bio- 
chemical  subfractions  of the  nucleolus.  The  ki- 
netics of incorporation  of [SH]uridine in the fibril- 
lar component is grossly similar to that of the 80S 
RNP  and  45S  RNA  molecules,  although  there 
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particles,  as  already  proposed  (2).  On  the  other 
hand,  there exists a  close correlation  between the 
kinetics of labeling of the granular component and 
that  of the  55S  RNP  and  the  36S  +  32S  RNA 
molecules. 
MATERIALS  AND  METHODS 
Cell Cultures 
Chinese hamster ovary cells (CHO),  routinely grown 
at 37~  in glass bottles in a-medium (Flow Laboratories, 
Rockville, Md.) supplemented with 10% fetal calf serum 
(Flow  Laboratories),  were  harvested  by  trypsinization 
and  transferred to  500-ml  spinner flasks  in a-medium 
supplemented  with  10%  fetal  calf  serum  and  0.075% 
kanamycin  sulfate.  The  cell  density  was  maintained 
between 3  ￿  l05 and 6  ￿  l05 cells/ml. 
A utoradiography 
3-cm  ~ plastic petri dishes containing 3-4  x  l05 cells 
growing  exponentially  were  labeled  by  replacing  the 
medium with fresh a-medium containing 100/LC!/ml of 
[5-SH]uridine  (20-30  Ci/mmol;  Amersham/Searle 
Corp., Oakville, Ontario). After labeling, the incorpora- 
tion  was  stopped  by  thorough  washing  with  ice-cold 
phosphate-buffered saline (PBS). After a double fixation 
in 2.5% glutaraldehyde (30 min) and 1% OsO, (30 rain), 
the cells were scraped from the petri dishes, pelleted, and 
dehydrated with alcohol (70%,  90%,  100%) and propy- 
lene oxide before embedding in Epon 812. 
Ultrathin sections were prepared for autoradiography 
with  llford  L4  emulsion  (llford  Ltd.,  llford,  Essex, 
England). They  were  exposed  at 4~  for 30 days  and 
developed  with  the  gold  latensification  Elon-ascorbic 
acid  method  (GEA)  as  described  by  Wisse  and  Tates 
(21).  The  autoradiographs  were  contrasted  with  5% 
uranyl acetate (10 rain) followed by lead citrate (10 rain). 
Quantitative data were obtained by counting,  the grains 
on micrographs and approximating the area by superpo- 
sition  of  a  transparent  sheet  calibrated  in  pm 2 (16). 
Statistical  treatment  of  the  data  was  done  and  the 
student's t test proved significant over l/l,000 for each 
value. 
Labeling Procedure for 
Biochemical  Studies 
Spinner cultures  containing  approximately  6  x  105 
cells/ml were diluted to 3 ￿  l0  s cells/ml and labeled with 
0.05 t~Ci/ml of [2-1'C]uridine (50-60 mCi/mmol, Amer- 
sham/Searle  Corp.).  After  8-9  h,  [5-SH]uridine  was 
added  (I  /zCi/ml)  for  periods  of  2.5-60  rain.  The 
incorporation was stopped by dilution of the cell suspen- 
sion  with  1 voi  of ice-cold  PBS  and  1 vol  of crushed 
frozen PBS and vigorous shaking in an ice-water bath. 
Cell Fractionation 
The cells were harvested by centrifugation for 5 rain at 
600 g and the nuclei prepared immediately according to a 
method based on the use of detergents (1). The cell pellet 
was resuspended in  10-15 vol of Tris  10 mM  (pH  7.4) 
containing 0.25  M  sucrose,  2.5  mM  MgCI2,  0.1  mM 
CaC12, and 20 pg/ml of polyvinylsulfate, and homoge- 
nized with an UltraTurrax (Janke and Kunkel, Staufen, 
Germany) after the addition of collagenase (0.5 mg/ml) 
(Calbiochem, Los Angeles, Calif.), 0.4% Cemulsol NPT 
10 (vol/vol),  and 0.05%  Celanol 251  (vol/vol) (Melle- 
Bezons,  Neuilly-sur-Seine,  France).  The  nuclei  were 
collected by centrifugation (600 g for 5 min) and washed 
once in the same solution without detergents and colla- 
genase.  The  nucleoli  were  then  obtained  by ultrasonic 
disintegration of the nuclei, as described by Zalta et al. 
(23). Occasionally, nucleoli were prepared by the method 
of Penman (13) as modified by Warner and Soeiro (20). 
RNA  Extraction 
Nucleoli from  1-2 ￿  108 cells were resuspended in 2 
ml of 20 mM sodium acetate (pH 5) containing 10lzg/ml 
polyvinylsulfate and 0.5% sodium dodecyl sulfate (SDS). 
An equal volume of water-saturated  phenol containing 
0.1%  8-hydroxyquinoline was then added  and the mix- 
ture gently homogenized before extraction at 55~  for 3 
min. The aqueous phase and the interphase layer were 
reextracted together at 4~  for 30 min, first with 1 vol of 
phenol and  a  second time with 0.5  vol of phenol. The 
RNA solution was brought to 0.2 M  NaCI and precipi- 
tated with 2 vol of cold ethanol at -20~  overnight (7, 
19). The RNA was then separated by electrophoresis on 
10-cm gels containing 2.3% acrylamide (Eastman Kodak 
Co., Organic Chemicals Div., Rochester, N.Y.) and 0.6% 
agarose  (Calbiochem),  as  described  by  Peacock  and 
Dingman (12). The gels were subsequently cut into 2-mm 
slices with  a  Giison gel  slicer and  incubated in 0.6 N 
NH4OH  at  67~  for  2  h.  12  ml  of  Aquasol  (New 
England Nuclear,  Boston, Mass.) were then added and 
the radioactivity was  measured  in a  Packard Tri-Carb 
liquid  scintillation spectrometer (Packard  Instruments, 
Downer's Grove, I11.). 
Extraction  of Nucleolar  RNP 
Nucleolar RNP were prepared essentially as described 
by Warner and Soeiro (20) and by Mirault and Scherrer 
(11).  Nucleoli  pellets  (from  1-2  ￿  10  a  cells)  were 
resuspended  with  2  ml  of  10  mM  NaCI,  10  mM 
ethylenediaminetetraacetic acid  (EDTA),  10  mM  Tris 
(pH 7.4),  5 pg/ml polyvinyisulfate, 10 mM dithiothreitol 
(Calbiochem), and 0.1% Brij 35; the RNP particles were 
then extracted by homogenization at 25~  for 10 min in 
a water bath. The suspension was centrifuged for 10 rain 
at 20,000 g and the RNP were separated by ultracentrifu- 
gation  on  5-20%  sucrose gradients (40,000  rpm,  rotor 
SB-283,  International ultracentrifuge B-60,  2.6 h) or on 
578  THE JOURNAL OF  CELL BIOLOGY " VOLUME 66,  1975 FIGURE  I  Nucleolus of CHO cell pulse labeled with [aH]uridine for 2.5 min. The radioactivity is located 
exclusively on the fibriilar  RNP  component (F) of the nucleolus, while the granules (G) are unlabeled. 
Double fixation and staining, llford L-4 emulsion with GEA development. ￿  36,000. 
FIGURE 2  Nucleolus of CHO cell pulse labeled with [aH]uridine for 30 min. The fibrillar zone is heavily 
labeled while the granular area displays some activity. Same as in Fig.  1.  ￿  24,000. 
FIGURE  3  Nucleolus  of CHO  cell pulse  labeled  with  [SH]uridine  for 60  rain.  The  whole nucleolus is 
studded with silver grains. Same as in Fig.  1.  x  24,000. 
579 15-30% sucrose gradients  (23,000 rpm, rotor  SW27, 
Beckman ultracentrifuge  L2-65B,  18  h).  The  sucrose 
gradients were made in the  same solution except for 
dithiothreitol (1  mM)  and  Brij 35  (0.01%). Fractions 
were collected from the bottom of the tubes directly into 
scintillation vials for  radioactivity measurements after 
the addition of 0.5 ml of H~O and  12 ml of Aquasol. 
When needed, RNA was extracted from fractions of the 
gradients by the addition of 0.25 vol of 5% SDS, 2.5% 
sodium deoxycholate, 2.5  M  urea,  and 0.05M EDTA 
with agitation for 10 rain at room temperature. Then, 50 
#g of yeast-soluble RNA (Calbiochem) and NaCI to 0.2 
M were added and the RNA was precipitated with 2 vol 
of ethanol at -20~  It was analyzed by gel electropho- 
resis as described above. 
Counting Efficiencies 
For  determination  of counting efficiency, a  known 
quantity  of  [SH]- or  [~(C]toluene was  added, before 
mixing with the scintillator, to a fraction of gradient or to 
a slice of gel containing unlabeled RNP or RNA. The 
counting efficiency  for 3H was 9% in polyacrylamide  gels 
and 29% in sucrose gradients while it was, respectively, 
12%  in gels and 27%  in gradients for ~4C. These data 
were used to determine 3H to ~4C ratios independent of 
the counting efficiencies. 
RESULTS 
A utoradiography 
In order to compare quantitatively biochemical 
and autoradiographic data, it appeared important 
to choose an autoradiographic method that would 
provide good sensitivity and resolution while per- 
mitting quantitative evaluation. 
Our choice of the llford-L4 emulsion and GEA 
development was  motivated by the  fact that this 
combination allowed  easy  localization of grains 
within  small  adjacent  organellar  compartments 
along  with  short  exposure  times.  Provided  ade- 
quate  fixation  and  staining are  carried  out,  the 
fibrillar  and  granular  RNP  components of  the 
nucleolus can be mapped on micrographs and the 
surface occupied by each, approximated. We have 
calculated that the fibrillar component comprises 
around 16% of the total nucleolar surface in CHO 
cells growing exponentially. This is in close agree- 
ment  with  the  values  reported  for  the  fibrillar 
component of rat liver nucleoli (18). 
For short periods of [3H]uridine incorporation 
(2.5  and  5  min),  radioactivity  is  found  in  the 
fibrillar component of almost all nucleoli (>90% 
after  2.5  min  and  100% after  5  rain)  while  the 
granules remain unlabeled (Fig. 1). After 30 min of 
incorporation, the  fibrillar zones  are  heavily la- 
beled while the granules show a definite increase in 
radioactivity  (Fig.  2).  After  60  min,  both  the 
granular and fibrillar areas are filled with grains 
(Fig.  3).  Similar  autoradiographs  were  used  to 
determine  the  concentration of  radioactivity  in 
both the granules and the fibrils as a  function of 
time; over 3,000 grains were counted for each point 
(see Table I). 
Biochemistry 
The best way to characterize the content of both 
the  granular and fibrillar components of the  nu- 
cleolus would be to extract RNA and RNP from 
isolated fibrils and granules. In the  absence of a 
method  that  can  yield  such  fractions  without 
concomitant processing of the RNA, the incorpo- 
ration of labeled uridine was studied as a function 
of  time  in  whole  nucleolar  RNA  (Fig.  4)  and 
nucleolar RNP (Fig. 5).  In order to compare the 
various values obtained, the cells were grown for 9 
h in the presence of [14C]uridine and pulse labeled 
with [3H]uridine for periods varying from 2.5 to 60 
min.  In  each  case,  the  3H  to  "C  ratios  were 
determined  by  measuring  the  area  under  each 
peak. 
After 2.5 min of incorporation, nucleolar RNA 
is heterogeneous, but at 5 min, a peak of [3H]uri- 
dine  can  be  identified in  the  45S  RNA  region. 
Then, the 36S  RNA is labeled (15 rain) followed 
by the 32S  RNA (30 min) and the 28S RNA (45 
min) (Fig.  4).  These  results are  similar to  those 
described  for  HeLa  cells (14).  Within the  RNP 
particles, a significant amount of incorporation is 
observed in both the 80S and 55S  RNP (Fig. 5). 
Since,  for  short  pulse-labeling experiments,  the 
radioactivity is found mostly within the 45S RNA 
species,  the  possibility exists that  the  80S  RNP 
undergoes degradation during the extraction and 
separation  procedures  or  that  the  55S  RNP  are 
preferentially extracted.  To clarify this situation, 
the RNA was extracted from fractions of a sucrose 
gradient  containing  RNP  prepared  from  ceils 
labeled for  15 min with [3H]uridine. 
In these conditions, the 80S peak contains 45S 
RNA (Fig. 6 a) and the 55S peak contains mostly 
36S RNA (Fig. 6 b). However, the ~H to ~'C ratio 
of  the  36S  RNA  was  found to  be  6.3,  a  value 
similar to that of nucleolar 45S RNA (6.8) and of 
the 80S RNP (7.0), but unlike the isotopic ratio of 
nucleolar  36S  RNA  (2.2)  (see  Table  1).  This 
suggests that part of the 45S RNA population is 
degraded  into 36S  RNA  during the  preparation 
and/or  separation  of  the  RNP.  It  is  not  clear 
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Duration of  Fibrillar  Granular  80S  55S  45S  36S +  32S 
incorporation  region  region  RNP  RNP  RNA  RNA 
rain  grains/  #m  2  grains/  ~ra  2  =  H / ~  "C  S  H / x  "C  *  H / "C  =  H / ~  "C 
2.5  14.4  0.4  .... 
5  47.2  2.4  1.4  0.2  1.2  -- 
15  90.0  10.0  7.0  1.9  6.8  1.3 
30  14-4.4  36.4  19.8  5.9  20.0  6.3 
45  156.0  37.2  --  --  28.6  13.8 
60  191.2  91.6  35.0  14.0  30.6  16.5 
Incorporation  of [3H]uridine  into  nucleolar ultrastructural components, nucleolar RNP,  and nucleolar RNA.  The 
patterns of [~'C]- and [SH]uridine incorporation shown in Figs. 4 and 5 were used to determine the isotopic SH to ~'C 
ratios  in nucleolar RNA  and RNP.  The values obtained  were corrected  as stated  in Materials and Methods. The 
ratios, grains/,m  ~, were determined from autoradiograms similar to those shown in Figs.  1-3. 
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FIGURE 4  Incorporation of [~'C]- and [3H]uridine in nucleolar RNA. 8-10 ￿  107 CHO cells labeled with 
0.05 u,  Ci/ml of [~'C]uridine for 8-9 h were labeled with  I ~.Ci/ml of [3H]uridine for: A, 2.5 min; B, 5 min; 
C,  15 min; D, 30 min; E, 45 min; and F, 60 min. Nucleolar RNA was prepared as described in Materials 
and Methods and electrophoresed for 5 h  at 8 V/cm and gels were cut into 2-mm slices. SH radioactivity 
(--@--); ~'C radioactivity (--O--); the 9-h [~'C]uridine pattern was the same in all cases and accordingly is 
shown only in the first frame. Direction of electrophoresis is from left to right. 
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FIGURE 5  Incorporation of ["C]- and [SH]uridine in nucleolar RNP. 8-10 ￿  107 CHO cells labeled with 
0.05 uCi/ml of ['~  for 8-9 h were labeled with 1 gCi/ml of [3H]uridine for: A, 5 rain; B, 15 rain; C, 
30  min;  and  D,  60  rain.  Nucleolar  RNP  were  prepared  as  described  in  Materials  and  Methods. 
Ultracentrifugation was carried out for 18 h on 15-30% sucrose gradients at 23,000 rpm in the SW27 rotor 
(A, B, and C) and for 2.6 h on a 5-20% sucrose gradient at 40,000  rpm in the SB-283 rotor (D). SH radio- 
activity (--@--); "C radioactivity (--O--). Direction of sedimentation is from right to left. 
whether  this  degradation  affects  the  45S  RNA 
population at large or only a  limited portion of it. 
One could imagine that the RNA of newly synthe- 
sized  RNP  particles  is  more  easily  broken  down 
because, possibly, of a lower protein content of the 
RNP  (2),  while  older  molecules  about  to  be 
cleaved would also represent good candidates.  It is 
not  possible,  however,  to  discriminate  between 
these  possibilities  in  these  experiments,  although 
the appearance of the label in the 55S peak after 5 
min of incorporation suggests that at least some of 
the newly synthesized molecules are degraded. 
The kinetics of labeling of the various nucleolar 
components  were compared  in  cells pulse labeled 
with [3H]uridine. The concentration of radioactiv- 
ity as expressed  in grains/#m 2 in the fibrillar and 
granular  RNP was studied  in parallel with the 3H 
to  ~C  ratio  in  the  80S  and  55S  RNP  and  in the 
45S  and  36S  +  32S  RNA.  The  results  are 
summarized  in  Table  I  and  Fig.  7.  For  short 
periods of labeling (2.5-15  min), the major portion 
of [3H]uridine incorporated  is located in the fibril- 
lar ultrastructural  component of the nucleolus, and 
in  the  45S  RNA  within  the  80S  RNP  particles. 
With  time,  there  is  an  increased  proportion  of 
radioactivity in the granular component in parallel 
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FIGURE 6  Analysis of the RNA contained  in the iso- 
lated  RNP  particles.  1.5-2  ￿  108  CHO  cells labeled 
with 0.05 pCi/ml of [t4C]uridine  for 8.75 h were labeled 
with  l pCi/ml of [SH]uridine  for 15 rain.  RNP was pre- 
pared as described  in Materials and Methods. They were 
separated on 5-20% sucrose  gradients by centrifugation 
for 2.6 h at 40,000 rpm in the SB-283 rotor, fractionated, 
and 25% of each fraction was used to determine the posi- 
tion  of the  peaks  while  the  remaining  RNP  were ex- 
tracted as described in Materials and Methods. The ex- 
tracts corresponding to the 80S  peak and the 55S  peak 
were  pooled  separately  and  the  RNA  was  electro- 
phoresed  for 5 h at 8 v/cm. The gels were cut into 2-mm 
slices.  A, RNA extracted from the 80S  peak; B,  RNA 
extracted from the 55S peak. aH radioactivity (--Q--); 
~C  radioactivity (--O--).  Direction of electrophoresis 
is from left to right. 
with an increase in the specific activities of the 55S 
RNP  and  the  36S  +  32S  RNA.  In  Fig.  7,  these 
results  are expressed  as  percent  of the maximum 
value.  On examination  of the data,  we found that 
three  curves  could  be  drawn:  one  through  the 
points  describing  the  kinetics  of incorporation  of 
the  fibrillar  ultrastructural  component;  a  second 
through  the points  for the 80S  RNP  and  the 45S 
RNA;  and  finally,  a  third  accommodating  the 
values  obtained  for  the  granular  component,  the 
55S RNP,  and  the 36S  +  32S  RNA. 
DISCUSSION 
The kinetic data reported in this paper suggest that 
the 80S  RNP containing the 45S  RNA are local- 
ized in the fibrillar ultrastructural compartment of 
the nur  However, from Fig. 7 it can be seen 
that  the  labeling  increases  faster  in  the  fibrillar 
component than in the 80S RNP and 45S RNA. It 
should  be  remembered  that  the  incorporation  of 
precursors into the fibrils as studied by autoradio- 
graphic  methods  measures  all growing molecules 
as  well  as  completed  ones.  Hence,  some  differ- 
ences  are  expected  between  ultrastructural  and 
biochemical data.  In  fact,  a  rapidly  labeled  RNP 
population  has  been  described  in  ascites  tumor 
cell nucleoli.  These  RNP  are  believed to  contain 
newly  synthesized  RNA  molecules  not  yet  stabi- 
lized by the addition of a  full complement of pro- 
teins.  They  are  found  in  sucrose  gradients  after 
3  min  of precursor  incorporation  and  are rapidly 
chased  into  the  80S  RNP  particles  (2).  These 
RNP  could  represent  the  material  that  is rapidly 
labeled in the nucleolus and, therefore, the fibrillar 
compartment  of the nucleolus would be the struc- 
tural  counterpart  not  only  of the  80S  RNP  (and 
45S  RNA) but also of a  rapidly labeled precursor 
of these species. Furthermore,  our results are con- 
sistent with other studies indicating that the fibril- 
lar  region  of the  nucleolus  is concerned  with the 
transcription of rRNA (5, 6) and they imply that it 
is  also  concerned  with  the  assembly  of the  ribo- 
somes. 
It is also of interest to note that  the 80S RNP, 
the 45S  RNA, and the fibrillar component simul- 
taneously approach  a  steady-state  3H to  t~C  ratio 
or grains/vm ~ after 30 min of [aH]uridine incorpo- 
ration. 
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FIGURE 7  Kinetics of incorporation of [SH]uridine  into 
nucleolar components. The ratios shown in Table I were 
expressed  as  the  percent  of  the  maximum.  Fibrillar 
region (O); granular region (Q); 80S RNP (I"l); 55S RNP 
(I); 45S  RNA (A); 36S  +  32S  RNA (l). On inspec- 
tion, it is found that three curves can be drawn. First, one 
that fits the granular region, the 55S RNP and the 36S + 
32S RNA (---); a second that fits the 80S RNP and the 
45S RNA (----); a third for the fibriilar region (  ). 
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32S  RNA  appear  to  be localized in the granular 
compartment  of the nucleolus, since they have the 
same  kinetics  of  labeling  with  [3H]uridine.  Al- 
though  no  correction  has  been  made  for  the 
artifactual  processing  of the  80S  RNP  particles 
occurring  during  the  preparation,  the  SH  to  ~'C 
ratio  in the 55S  RNP  increases  significantly only 
after 45 min, as in the nucleolar 36S +  32S RNA, 
in  parallel  with  the  increase  in  radioactivity  ob- 
served in the granular component. 
Although the function of the nucleolus has been 
fairly well elucidated (15), the interplay between its 
different ultrastructural  components  and  their  re- 
spective functions has  been  very difficult to study 
mainly because of the lack of an adequate method 
of nucleolar fractionation.  However, studies of the 
role of the cell protein-synthesizing  machinery  in 
the  control  of ribosome  biosynthesis  have  hinted 
that  such  controls may be not only at the level of 
the synthesis and assembly, but also at the level of 
the  release  of  the  55S  precursors  from  the  nu- 
cleolus (3, 4). Our results would be consistent with 
this view of the granular region as a  pool of nearly 
completed  55S  subunits  and  could  be  relevant to 
the observation that  nucleoli of tumor cells have a 
greater  proportion  of granules  than  normal  cells 
(18). 
In conclusion, even though the presence of some 
55S RNP in the fibrillar region or the presence of 
some 80S  RNP  in the granular  region cannot  be 
excluded,  our  experiments  strongly  suggest  that 
the  80S  RNP  is  localized  within  the  fibrillar 
compartment  and the 55S RNP within the granu- 
lar  compartment.  The  possibility  that  precursors 
to 80S RNP exist also in the fibrillar region of the 
nucleolus is suggested  by the rapid  labeling of the 
fibrils on the autoradiographs.  The configurational 
changes that  occur when fibrils are converted into 
granules  probably  correspond  to  the  metaboliza- 
tion of 80S RNP into 55S RNP in association with 
the processing of the  ribosomal RNA precursors. 
Recent  descriptions  of  the  ultrastructure  of  the 
isolated  nucleolar RNP (10,  17) are in agreement 
with this interpretation. 
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